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VWhat We Know...

* Band’s GRB function fits most GRB spectra well.

* Synchrotron spectrum appears to be inconsistent with
with some fitted Band indices (Preece (1998)).

* Multi-component spectra ( Gonzalez et al. (2003), Fermi
LAT Team (2009-2011), Ryde (2009) Guiriec et al.
(2011) )

% Electron distributions from relativistic shock
acceleration are well known (Baring (2011), Spikovsky
(2008)).
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= = Sync-> fastCool: index: 3.4 gammaPL: 3.0 amp: 1.0 eStar: 17.0 = = Sync-> fastCool: index: 3.4 gammaPL: 3.0 amp: 1.0 eStar: 17.0

— = Sync-> pl: index: 4.4 min: 3.0 max: 0.0 amp: 80.0 eStar: 5.0 Sync-> pl: index: 4.4 min: 3.0 max: 0.0 amp: 80.0 eStar: 5.0
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Band

Band

Sync-> fastCool: index: 3.4 gammaPL: 3.0 amp: 1.0 eStar: 17.0
Sync-> pl: index: 4.4 min: 3.0 max: 0.0 amp: 80.0 eStar: 5.0
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GRBO90820A

*SPECTRUM STATISTICALLY BEST DESCRIBED BY SYNCHROTRON AND AN
ADDITIONAL BLACKBODY

e EXCESS OF POWER-LAW ELECTRONS IN THE DISTRIBUTION
o TIME EVOLUTION OF THE ELECTRON DISTRIBUTION

BURGESS ET AL (SUBMITTED)
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Sync-> total: index: 3.391 min: 3.0 max: 0.0 amp: 4.4 relAmp: 1.0 gammaTh: 1.0 Sync-> total: index: 3.391 min: 3.0 max: 0.0 amp: 4.4 relAmp: 1.0 gammaTh: 1.0
Sync-> total: index: 3.391 min: 3.0 max: 0.0 amp: 4.4 relAmp: 10.0 gammaTh: 1.0 Sync-> total: index: 3.391 min: 3.0 max: 0.0 amp: 4.4 relAmp: 10.0 gammaTh: 1.0
Sync-> total: index: 3.391 min: 3.0 max: 0.0 amp: 4.4 relAmp: 1000.0 gammaTh: 1.0 Sync-> total: index: 3.391 min: 3.0 max: 0.0 amp: 4.4 relAmp: 1000.0 gammaTh: 1.0
Sync-> total: index: 3.391 min: 3.0 max: 0.0 amp: 4.4 relAmp: 81.796 gammaTh: 1.0 Sync-> total: index: 3.391 min: 3.0 max: 0.0 amp: 4.4 relAmp: 81.796 gammaTh: 1.0
Photon Spectrum Electron Distribution
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FIXing the Amplitude

e cHr

ELECTRON DISTRIBUTIONS

BY FIXING THE AMPLITUDE WE ELIMINATE A PARAMETER AND
RECOVER A MORE PHYSICALLY MOTIVATED SPECTRUM
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1.fit; glg_tte_n3_bn080916009_v01.lu
T T T T ‘ T T T T

7.865: 958.05 keV A

e SYNCHROTRON CEASES TO DESCRIBE THE SYNCHROTRON + BB
NON-THERMAL SPECTRUM WELL. CASTOR C-STAT = 394.07, DOF = 366

e HIGH-ENERGY POWER-LAW CHANGES IN A D e
NON-PHYSICAL WAY.

* INDICATION OF AN EXTRA-COMPONENT.
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Conclusions

* Band function can be replaced by synchrotron in many cases.

* Can resolve the Maxwellian peak if we assume that the electron distribution
IS continuous.

* Curvature of the nuFn, peak is important when modeling spectra.

* Fast cooling synchrotron is far too broad to be the main non-thermal
emission component in GRB prompt emission.

* Synchrotron fits consistent with multi-component fits attempted.

* Physical fits with other models and the high-energy component coming
soon...
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The Low-
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Sync-> slc: lowIndex: 0.0 highindex: 3.5 gammaM: 3.0 max: 0.0 amp: 1.0 eStar: 6.0
Sync-> slc: lowIndex: 1.0 highindex: 3.5 gammaM: 3.0 max: 0.0 amp: 1.0 eStar: 6.0
Sync-> slc: lowlInde: .0 highIndex: 3.5 gammaM: 3.0 max: 0.0 amp: 1.0 eStar: 6.0
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FIT VALUES: GRB 090926A

CASTOR C-STAT = 783.07, DOF = 724 CASTOR C-STAT = 784.10, DOF = 724 CASTOR C-STAT = 858.46, DOF = 724

CASTOR C-STAT = 783.19, DOF = 725 CASTOR C-STAT = 900.14, DOF = 725 CASTOR C-STAT = 865.87, DOF = 725




